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Resumo$ÀXRUHVFrQFLD'pXPDIHUUDPHQWDPXLWRXWLOL]DGDQRPHLRDPELHQWHSDUDHVWXGDUDPDWpULDRUJkQLFD
GLVVROYLGD$SHVDU GRV PRGHORV GH ÀXRUHVFrQFLD HPPHLR OtTXLGR VHUHP EHP FRQKHFLGRV H SHUPLWLUHP XPD
FDUDFWHUL]DomR SUHFLVD LVVR QmR SRGH VHU D¿UPDGR SDUD D ÀXRUHVFrQFLD GRV VyOLGRV (VWH WUDEDOKR WHP FRPR
REMHWLYRRHVWXGRGDÀXRUHVFrQFLDGRWULSWRIDQR753HGDÀXRUHVFHtQDXPDPROpFXODFXMRFRPSRUWDPHQWRGD
ÀXRUHVFrQFLDpEHPFRQKHFLGRHDOWDPHQWHÀXRUHVFHQWHHPOtTXLGRVSRUpPQXQFDHVWXGDGDQDIDVHVyOLGD3DVWLOKDV
GH753HGHÀXRUHVFHtQDIRUDPSUHSDUDGDVFRPPDWUL]GHiFLGREyULFRHHVWXGDGDVXWLOL]DQGRÀXRUHVFrQFLD'
ÀXRUHVFrQFLDLQGX]LGDSRUODVHU),/HUHÀHFWkQFLD)RLREWLGDXPDFXUYDGDLQWHQVLGDGHGHÀXRUHVFrQFLDFRPD
FRQFHQWUDomRSDUDDPEDVPROpFXODVQRHVWDGROtTXLGRSDUDFRPSDUDURFRPSRUWDPHQWRGHVVDVQDVPDWUL]HViJXD
HiFLGREyULFR2VUHVXOWDGRVPRVWUDUDPTXHQROtTXLGRDFXUYDGHÀXRUHVFrQFLDSRGHVHUDMXVWDGDFRPPRGHOR
ItVLFR3DUDDVPHGLGDVGHÀXRUHVFrQFLD'HPVyOLGRVDÀXRUHVFHtQDPRVWURXUHVSRVWDHPTXDOTXHUWHRUHQTXDQWR
QR753PRVWURXXPDUHVSRVWDOLQHDUSDUDRVWHRUHVEDL[RVHXPDVDWXUDomRSDUDRVDOWRVQtYHLV-iSDUDDVPHGLGDV
GH),/YHUL¿FDPRVXPGHFUpVFLPRGDLQWHQVLGDGHGRVLQDOSDUDDÀXRUHVFHtQDHXPDUHWDOLQHDUVHPVDWXUDomRSDUD
R753$FRQFOXVmRGHVWHWUDEDOKRpTXHXPPRGHORItVLFRGHYHVHUGHVHQYROYLGRSDUDHQWHQGHURFRPSRUWDPHQWR
GR753WDQWRSDUDD),/FRPRSDUDDÀXRUHVFrQFLD'$OpPGLVVRRVUHVXOWDGRVPRVWUDPTXHDÀXRUHVFHtQDQmR
DSUHVHQWDXPDUHVSRVWDGHÀXRUHVFrQFLDWmRH¿FLHQWHSDUDDPEDVjVWpFQLFDV),/HHVSHFWURVFRSLDGHÀXRUHVFrQFLD
'
Palavras-chaveÀXRUHVFrQFLDVyOLGRWULSWRIDQRÀXRUHVFHtQD
3D FLUORESCENCE OF SOLIDS: EFFECT OF CONCETRATIONAND REABSORPTION
Abstract: 7KH'ÀXRUHVFHQFHLVDZLGHO\WRROXVHGDPRQJHQYLURQPHQWDOVWXGLHVWRZDWFKDQGGLVVROYHGRUJDQLF
PDWWHU,IWKHPRGHOVRIÀXRUHVFHQFHLQOLTXLGPHGLXPLVZHOONQRZQDQGDOORZVDWKLQFKDUDFWHUL]DWLRQLWLVQRW
WKHVDPHIRUWKHÀXRUHVFHQFHRIVROLGV7KLVSDSHUSURSRVHWKHV\VWHPDWLFDOVWXG\RIWU\SWRSKDQÀXRUHVFHQFHDQG
RI WKHÀXRUHVFHLQDV WKHUHDUHUHVSHFWLYHO\DPROHFXOHWKDW LVIRXQGLQSUHYLRXVVWXGLHVDQGDKLJKÀXRUHVFHQW
PROHFXOHLQOLTXLGVEXWQRW\HWVWXGLHGLQVROLGV7KHUHIRUHSRZGHUDQGSHOOHWVRIWU\SWRSKDQDQGÀXRUHVFHLQZHUH
PDGHZLWKERULFDFLGDQG'ÀXRUHVFHQFHPDWUL[RIWKHVROLGODVHULQGXFHGÀXRUHVFHQFHDQGUHÀHFWDQFHZHUHGRQH
$OVRWKHFXUYHRIWKHLQQHU¿OWHUHIIHFWZDVPDGHE\ERWKPROHFXOHVLQWKHOLTXLGWRFRPSDUHWKHEHKDYLRULQZDWHU
DQGERULFDFLG5HVXOWVVKRZWKDWOLTXLGLQWKHÀXRUHVFHQFHFXUYHPD\EHPRGHOHGZLWKWKHSK\VLFDOPRGHO6ROLG
'ÀXRUHVFHQFHPHDVXUHGIRUÀXRUHVFHLQVKRZQQRUHVSRQVHLQDQ\FRQWHQWZKLOHWKHWU\SWRSKDQVKRZDOLQHDU
UHVSRQVHIURPWKHZHDNFRQWHQWWRWKHVDWXUDWLRQOHYHOV7KHVDPHVROLGPHDVXUHGE\),/VKRZDGHFUHDVHRIWKH
LQWHQVLW\RIVLJQDOIRUÀXRUHVFHLQDQGDOLQHDUWUHQGZLWKRXWVDWXUDWLRQIRUWU\SWRSKDQ7KHFRQFOXVLRQRIWKLVZRUN
LVWKDWDSK\VLFDOPRGHOVKRXOGEHGHYHORSHGWRXQGHUVWDQGWKHEHKDYLRURIERWK753DQG)/8ZLWK),/DQG'
ÀXRUHVFHQFH$OVRWKHUHVXOWVVKRZWKDWÀXRUHVFHLQGRQRWÀXRUHVFHIRUERWK),/DQG'ÀXRUHVFHQFHWHFKQLTXHV
Keywords: ÀXRUHVFHQFHVROLGWU\SWRSKDQÀXRUHVFHLQ
1. Introdução
$ÀXRUHVFrQFLD'pXPDIHUUDPHQWDPXLWRXVDGDSDUDPHGLUHFDUDFWHUL]DUDPDWpULDRUJkQLFDGLVVROYLGD
&$567($HWDO&2%/(0853+<HWDO3$7(/6255(17,120281,(5%(1$Í0
3RUpPSDUDDFDUDFWHUL]DomRGDPDWpULDRUJkQLFDGRVVRORVVHPSUHpQHFHVViULRVHID]HUXPDH[WUDomRLQ-
GX]LQGRXPDVHOHomRGHPROpFXODVHWDOYH]XPDPRGL¿FDomRGHYLGRDRPHLRTXtPLFRTXHDWLQJHDHVWUXWXUDGRV
JHRSROtPHURV$0,1(.+2'-$HWDO*82HWDO+(HWDO3RULVVRpLQWHUHVVDQWHGHVHQ-
YROYHUXPPpWRGRTXHSHUPLWDDREVHUYDomRGLUHWDGDPDWpULDRUJkQLFDVHPDQHFHVVLGDGHGHXPDH[WUDomRSUpYLD
$OJXQVDXWRUHVWHQWDUDPREVHUYDUDVSURSULHGDGHVGHÀXRUHVFrQFLDGDVPROpFXODVQRVVyOLGRV(VWHVWUD-
EDOKRV IRUDP UHDOL]DGRVHP IiUPDFRV $/9(63233, DOLPHQWRV $//$,6('285$*$(1$'8-
)285H UHVtGXRVRUJkQLFRV 08//(5HW DO *HUDOPHQWHRV FRPSRVWRVTXH IRUDPREVHUYDGRV
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VmRGHPROpFXODVVLPSOHVFRPDOWDH¿FLrQFLDGHÀXRUHVFrQFLDFRPR753FDIHtQDHFHOXORVH$PDWpULDRUJkQLFD
KXPL¿FDGDHPVRORVQXQFDIRLDYDOLDGDDWUDYpVGHDQiOLVHVGHÀXRUHVFrQFLD'FRPXPkQJXORGHREVHUYDomR
SHUSHQGLFXODUDH[FLWDomRDSHQDVHPVLVWHPDVSDUDDUHDOL]DomRGHHVSHFWURVFRSLDGHÀXRUHVFrQFLDLQGX]LGDSRU
ODVHU),/ELGLPHQVLRQDLVFRPLQFLGrQFLDGDH[FLWDomRSDUDOHODjFROHWDGRVLQDOGHHPLVVmR0(5'<HWDO
0,/25,HWDO08//(5HWDO
$SUHVHQWDUHPRVQHVVHWUDEDOKRXPHVWXGRVLVWHPiWLFRGDUHVSRVWDGDÀXRUHVFrQFLDGR753HPXPDPD-
WUL]GHDFLGREyULFR$OpPGLVVRDUHVSRVWDGDÀXRUHVFHtQDXPDPROpFXODFRPDOWDÀXRUHVFrQFLDQDPHVPDPDWUL]
WDPEpPIRLLQYHVWLJDGD2EMHWLYRSULQFLSDOGHVWHWUDEDOKRIRLHQWHQGHURPRGHORTXHUHJHDÀXRUHVFrQFLD'GH
PROpFXODVVLPSOHVQXPDPDWUL]FRQWURODGDYLVDQGRDSOLFDUHVWHPRGHORHPPDWUL]HVPDLVFRPSOH[DVFRPRVRORV
HDSUySULDPDWpULDRUJkQLFDGRVVRORV
 2. Materiais e Métodos
3DVWLOKDVGHDFLGREyULFRIRUDPSUHSDUDGDVFRPWHRUGH753HÀXRUHVFHtQDQRLQWHUYDORGHDWp
HPPDVVD2SyGHFDGDSURGXWRIRLPRtGRDWpREWHUXPSyKRPRJrQHRUHIHUHQFLDGR32B8PDSDUWHGRSyIRL
XWLOL]DGD[JSDUDIDEULFDUGXDVSDVWLOKDVUHIHUHQFLDGDV3$BHW3$B2SyHDVGXDVSDVWLOKDVIRUDPDQDOL-
VDGDVSRUÀXRUHVFrQFLD'),/HUHÀHFWkQFLD
$PHGLGDGHÀXRUHVFrQFLD'IRLUHDOL]DGDFRPXPDSDUHOKR3(5.,1(OPHU/6%$VSDWLOKDVIRUDP
LQWURGX]LGDVQDEDVHVyOLGDGRVXSRUWHH¿[DGDVFRPXPDSODFDGHTXDUW]R$VDPRVWUDVGHSyIRUDPFRORFDGDVQD
EDVHVyOLGDGRVXSRUWHHSUHQVDGDVDWpIRUPDUXPDVXSHUItFLHKRPRJrQHDVREUHDSODFDGHTXDUW]R$ÀXRUHVFrQFLD
IRLPHGLGDFRPXPkQJXORGH2FRPSULPHQWRGHRQGDGHH[FLWDomRIRLYDULDGRDFDGDQPQRLQWHUYDORGH
DWHPQFRPXPDMDQHODGHQP2FRPSULPHQWRGHRQGDGHHPLVVmRIRLPHGLGRGHDWHQPFRP
XPDSUHFLVmRGHQPXPDYHORFLGDGHGHYDUUHGXUDGHQPPLQHXPDMDQHODHVSDFLDOGHQP$0DWUL]GH
([FLWDomRH(PLVVmRGH)OXRUHVFrQFLD0(()IRLH[WUDtGDGRVHVSHFWURVFRQVHFXWLYRGHHPLVVmRFRPRSURJUDPD
GHH[WUDomR'exportGR3(5.,1(OPHU
$VPHGLGDVGH),/IRUDPREWLGDVFRPXPODVHUGHQPGHH[FLWDomR2HVSHFWURGHHPLVVmRIRLREWLGR
SHODPHGLDGHHVSHFWURVGHDWpQPFRPXPWHPSRGHLQWHJUDomRGHV
$PHGLGDGHUHÀHFWkQFLDIRLUHDOL]DGDFRPXPDPRQWDJHPySWLFDQRODERUDWyULR$SDVWLOKDRXSyIRUDP
LQWURGX]LGRVQRSRUWDDPRVWUDGR3(5.,1(OPHUTXH¿FDVREUHXPGLVFR8PDOX]EUDQFDSURGX]LGDSRUXP/('
IRL¿[DGDVREUHXPGLVFRJLUDWyULRH[WHULRUQRPHVPRSODQRTXHDDPRVWUDHFRPJUDGXDomRGHkQJXOR8PD¿EUD
yWLFDIRL¿[DGDFRPXPkQJXOR¿[RHPUHODomRiVXSHUItFLHGDDPRVWUD2HVSHFWURGHUHÀHFWkQFLDIRLFROHWDGRHP
GLIHUHQWHVkQJXORVFRPLQWHUYDORVGHGHDWp
3. Resultados e Discussão
$V0(()H[HPSOR¿JXUDIRUDPWUDWDGDVFRP&33$5$)$&1RFDVRGDÀXRUHVFHtQDQHQKXPDÀX-
RUHVFrQFLDIRLREVHUYDGDH[FHWRRVLQDOGHGLIXVmRGRDFLGREyULFR1RFDVRGR753IRUDPREWLGRVWUrVFRPSRVWRV
FRPRPRVWUDGRQD¿JXUD
)LJXUD0DWUL]GH([FLWDomR(PLVVmRGHÀXRUHVFrQFLDGHSDVWLOKDVGHDFLGREyULFR753 H
ÀXRUHVFHtQDHPDFLGREyULFR
2V GRLV SULPHLURV FRPSRVWRV HVWmR UHODFLRQDGRV FRPRV SLFRV GH ÀXRUHVFrQFLD GR753QD iJXD1R
SULPHLURFRPSRVWR&753RSLFRSULQFLSDOHVWiORFDOL]DGRQDUHJLmRQPHRSLFRVHFXQGiULRQDUHJLmR
QP(VWHSLFRUHSUHVHQWDXPDLPDJHPGHVHJXQGDRUGHPGRSULPHLUR2VHJXQGRFRPSRVWR&753 tam-
EpPHVWDOLJDGRDR753HDSUHVHQWDXPSLFRSULQFLSDOORFDOL]DGRHPQP(VWHGHVORFDPHQWRSRGHVHU
DWULEXtGRDRPHLRPROHFXODUGR753RQGHRFRPSULPHQWRGHRQGHGHHPLVVmRGHSHQGHGDSRODULGDGHGRPHLR2
WHUFHLURFRPSRQHQWH&$%2HVWDOLJDGRDUHVSRVWDGRiFLGREyULFR,VVRIRLFRQ¿UPDGRSRUTXHDFRQWULEXLomRGHVWH
FRPSRVWR¿FDFRQVWDQWHTXDQGRRWHRUGH753RXGDÀXRUHVFHtQD)/8YDULD
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)LJXUD5HVXOWDGRGDGHFRPSRVLomR&33$5$)$&GDV0(()GDVGLOXLo}HVGR753HPDFLGREyULFR
$FRQWULEXLomRGRFRPSRVWR&753HPUHODomRDWHRUGH753DSUHVHQWDXPFRPSRUWDPHQWRORJDUtWPLFR
&RORFDQGRHPHVFDODORJDUtWPLFDDUHODomRPRVWUDXPDUHWDFRPRVYDORUHVEDL[RVGH753HXPDVDWXUDomRGD
ÀXRUHVFrQFLDSDUDWHRUDFLPDGHHPPDVVD
2VUHVXOWDGRVGH),/PRVWUDPTXHRVLQDOGHÀXRUHVFrQFLDQRVVyOLGRVFRP)/8DXPHQWDPTXDQGRR
WHRUGH)/8GHFUHVFH)]LJXUD,VVRSRGHDFRQWHFHUSDUDD)/8HPFRQFHQWUDo}HVRQGHRHIHLWRGHUHDEVRUomRp
VLJQL¿FDWLYRLQQHU¿OWHUHIIHFW3RURXWURODGRRVLQDOGR753HVWiPXLWREHPUHODFLRQDGRFRPVHXWHRUQRVyOLGR
¿JXUDD),/GR753QmRPRVWUDHIHLWRGHVDWXUDomRFRPRQRFDVRGD0(()
!
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)LJXUD(YROXomRGDLQWHQVLGDGHGHÀXRUHVFrQFLDPi[LPDGRHVSHFWUR),/SDUDDÀXRUHVFHtQDHVTXHUGD
HR753GLUHLWD$FLPDRVYDORUHVQRUPDLVDEDL[RRVYDORUHVHPORJDULWPR
4. Conclusões
1HVWHWUDEDOKRPRVWUDPRVTXHR753VHFRPSRUWDHPVROXo}HVDTXRVDVGLIHUHQWHPHQWHGRTXHHPVyOL-
GRV3RUpPUHVXOWDGRVGLIHUHQWHVGHSHQGHPGDWpFQLFDGHDQiOLVHV),/HGD0(()PRVWUDQGRTXHDH¿FLrQFLDGH
ÀXRUHVFrQFLDQmRpDPHVPDFRP),/WHPXPDUHODomROLQHDUGHDWHHQTXDQWRFRP0(()DUHODomROLQHDU
DFDEDGHVGHSDUDDWLQJLUXPYDORUOLPLWH3DUDDÀXRUHVFHtQDR0(()QmRDSUHVHQWDVLQDOVX¿FLHQWHHD),/
PRVWUDTXHDÀXRUHVFrQFLDPHGLGDGHVFUHVVHFRPRWHRU)RLFRQ¿UPDGRTXHRVLQDOGH753pREVHUYDGRIDFLOPHQ-
WHFRPÀXRUHVFrQFLDGRVVyOLGRV$ÀXRUHVFHtQDPHVPRÀXRUHVFHQGRQRVOtTXLGRVQmRÀXRUHVFHQRVVyOLGRV(P
FRQFOXVmRSDUDDSOLFDomRGDÀXRUHVFrQFLD'FRPVRORpQHFHVViULRHQWHQGHURSDSHOGRHVWDGRVyOLGRQDÀXRUHV-
FrQFLDGDVPROpFXODVeDFRQVHOKiYHOHVWDEHOHFHUXPEDQFRGHGDGRVGDVPROpFXODVPDLVHQFRQWUDGDVXVXDLVSDUD
GLIHUHQWHVPDWUL]HVSDUWLFXODUPHQWHQRFDVRGRVVRORVTXHVmRPDWUL]HVFRPSOH[DV
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